Summary: Increased incidence of sexually transmitted diseases (STD) and radical social changes have taken place at the same time in Estonia.
Introduction
Correspondence to: Dr Annell Uuskiila E-mail: annskl~t.ee violent crime, birth rate), economic (unemployment rate) factors~·9, and the prevalence of the disease in the popuJation 4 's .8. Public order and public health rely on the stability of personal, domestic and intercommunity networks. Social disintegration, i.e, the disruption of such networks, might lead to increased violence, sexual and substance abuse, and criminality in the communit y 9 . IO, increasing the overall levels of morbidity and mortality. Lower living standards, rising unemployment, uncertainty and other types of social dislocation may produce stress and induce increases in unhealthy behaviour (e.g. non-discriminating sexual partner recruitment, consumption of alcohol and drugs)!'. In addition to STDs, social disintegration has demonstrated to exacerbate epidemics of several other infectious diseases, including tuberculoslsl-P,
The monitoring of STDs in Estonia dates back to the 19205.Since 1950s, the surveillance of STDs has been based on the mandatory universal notification of new cases identified by physicians to the central institution, the Health Protection Inspectorate. The detailed description of syphilis incidence rates in Estonia is given elsewhere!". In 1930s, the estimated syphilis incidence rate was approximately 100/100,000. The reported peak in syphilis incidence occurred at . the end of 19405, being ..~~-.
..
--- According to the extent of the socioeconomic changes and their intensity, the post-communist transition in Estonia has been divided into the follOWing periods: (1) 1987-91-liberation and political breakthrough, (2) 1991-94-restoration of independent state and radical political reforms, and (3) 1995-present-emergence of a sta~l.e democratic system, economic and cultural stabilization 18. The present paper aims to study !~e associations between the incidence rate of syphilis and sociodemographic factors in the unique situation when short-term and radical changes occurred during transition from a communist regime to a democratic society.
Syphilis and tuberculosis
The data on syphilis and tuberculosis incidences
Were obtained from the national reportable
Material and methods
The study was designed to evaluate the ass,ociation between syphilis incidence r~tes~soclode~o graphic factors and health status Indicators during the economic transition. The character and scope of social changes allowed for the categorization of transitional process in Estonia into three periods. Data from the years 1991 (the final year of period I), 1994 (the final year of period II), and 1999 (the last reported year of period III) were selected for statistical analysis (Figure 1 ). The Statistical Office of Estonia provided these data on county level. The Estonian administrative division consists of 15 counties; the smallest having a population of pproximatcJy 12,000 and the largest 535,000 Inhabitants. 
Sociodemography
Based on earlier studies on sociophysical factors influencing community syphilis rate, and the available information on sociodemographic characteristics and health indicators on county level, we chose the following characteristics for correlation analyses: (1) percentage of the non-ethnic Estonians in the population, (2) percentage of urban population, (3) rate of homicides per 100,000, (4) unemployment rate per 100, and (5) number of live births per 1000 females at age 15-49.
Statistical analyses
The association between each sodo-demographic factor and syphilis rate from periods I, II and III;~s well as the association between the change (10 percent) in each s~i~d~mographic fa~t~r and change (in percent) 10 incidence of syphilis from period I to II, and from period. II to III.~ere assessed by estimation of regressIon coefficients and the explained variance va~ues estimated .b~the ordinary least square regression. The aSSOCIations were calculated for all the 15 counties for the three periods. Five percent significance level was chosen for the P value of the regression coefficient.
Results
Overall syphilis incidence rate, selected sociodemographic indicators in 7997, 7994, and 1999 Syphilis incidence increased from 7/l00,000. during the first period (1991) to 58/100,000 dUTlr,'g. the third period (1999) ( Table 1 ). There were var~ahons of county level syphilis incidence rates, WIth the highest values recorded in Narva, the thir~largest city situated in the North-East of Esto~'\la, near Estonia's border with the Russian Federation (148/ 100,000 in 1999) and Tallinn, the capital of Estonia (100/100,000 in 1994), (Figure 2 ). The obs~rved overall change in syphilis rates between~eTlods I and II was 664%, compared with 3.4:'0 dIfferen~e between periods II and III. More detailed analysis on county level revealed similar changes in syphilis rates between periods I and II, and there was only one county out of 15 where syphilis rate remained unchanged (Figure 2) .
In 1990s, the ethnic composition of the Estonian population remained unchanged, with ethnic Estonians making up about two-thirds of the total population. Also the proportion of urban (-70%) and rural (-30%) population in Estonia remained unchanged in the 1990s ( Figure 1 , Table 1 ).
The number of live births continued to decrease in Estonia during the period under observation. The number of live births per 100,000 females (aged 15-49) decreased from 51 in year 1991 to 39 and 35 in years 1994 and 1999 respectively (Table 1 ).
An increase in homicide rate was observed in Estonia during 1990s (Table 1) . During period I, total homicide rate was 9/100,000, in period II there was 365 homicides, which gives the rate of 24/100,000. During the third period, homicide rate was less than 14/100,000. The areas of the highest crime levels were Tallinn, Narva and Ida-Virumaa County.
Unemployment has increased constantly throughout the periods, from 1.5% in period I and 8'Yo in period II to 13% in 1999 ( Table 1) .
The incidence of tuberculosis rose from 22/ 100,000 in the first period to 42/100,000 in the third period. The majority of the infected were men (approximately 70%), the age group 35-55 being the most affected (Table 1) .
Association between sociodemographic factors and syphilis rates
Statistically significant positive correlations were found between syphilis incidence rate and the percentage of non-Estonian population (Pearson's r=0.509), urban population (Pearson's r=0.524), and tuberculosis incidence (Pearson's r=0.444), which explains 26%, 28%, and 20% of the variation in the syphilis incidence rates across the counties during the three periods, respectively. A statistically significant negative correlation was found between syphilis incidence rate and the birth rate (Pearson's r= -0.501), which explains 25% of the variance. All analyses on associations were performed at county level, and we found no correlation between syphilis incidence rate and homicide rate or unemployment rate ( When data were analysed at county level, the statistically Significant positive correlation was fOund between the changes in syphilis incidence rate and the changes in unemployment rate (Pearson's r=0.630) and tuberculosis incidence rate (Pearson's r=0.588), which explains 40% and 35% of the variation in the syphilis incidence rates across the time periods, respectively. Associations between changes in syphilis incidence and the other four sociodemographic factors were not identified (Table 3) . 
International Journal of STD & AIDS Volume15 October 2004

Discussion
The rise in the syphilis incidence rate in Estonia coincidences with the major societal changes throughout the last century, including the period of World War II, and the transition period in the 1990s. We conducted an ecological study to investigate the correlation between syphilis incidence rate and selected sociodemographic factors, such as ethnic composition (percentage of the non-ethnic Estonians), percentage of urban population, homicide rate, birth and unemployment rates in the 15 Estonian counties during the past decade. Socioeconomic and health indicators used in our analysis did not change linearly throughout the 19908 but showed rather remarkable difference on national level, and even more on county level. To avoid their aggregation in one variable we preferred to stratify our data, and to take into account the extent and intensity of these changes we used the post-communist transition periods presented by Lauristin et a1. 18 • The first period of po~t communist transition, (1987 ( -1991 I) IS characterized by strong political mobilization and restoration of civil society, rapid economic decline and hyperinflation. The second period, (1991-1994, Stage II) involved rapid change in the economyshock therapy was applied, followed by monetary reform and extensive privatization of industry and agriculture.
Poor / rich opposition became apparent, regional differences in living standard increased and unemployment grew gradually. During the last period (Stage III, from 1995 onwards) the economy and banking system stabilized and inflation decreased, followed by a slow growth in living standards'". In the long ru~, the transition is expected to lead to improvement 10 health status through long-term increases in real income, more effective approaches to disease prevention, healthier lifestyle, and improved rer ulation of environmental and occupiltional risks' .
The reported incidence of syphilis increased dramatically from the first to the second period, and remained stable between the second and the third period. It is important to note that mechanism of reporting the new cases did not change.
Regardless of large county level differences in actual syphilis rates in Estonia, and somewhat unevenly distributed access to specialized STD care across the country, similar changes in the syphilis rates on county level were observed, and there was only .one county out of 15 where syphilis rates remained unchanged. The reported incidence of other bacterial STD (gonorrhoea, chlamydiosis) started to decline already in 1994-199514.15.19 after esc~lat~ng simultaneously with syphilis rates at the ?egmnmg. of 19908: A~cording to many earlier interpretations, decline 10 STDs incidence reflects t~e fact that peak v~lues among the socially disadvantaged and at risk have been achieved in addition to the changes in care-seeking patternsI4.16.20. This reversal trend may also be attri~~ted to the fact that new and potent medicines and treatment schedules used in developed countries were introduced in Estonia. Nonetheless, the socioeconomic stabilization of the community is to be consideredr'.
The incidence rate of tuberculosis was positively correlat~d with syphilis rate both in analyses of the actual disease level and changes across the periods, Presuming that any known similarity exists in tr~nsmission of these morphologically distinctive microbes, the reason for such correlation should be identified by studying the community level factors, e.g. social disintegration.
In our study, birth rate showed negative correlation with county syphilis rate, but we found no correlation between the changes in syphilis rate a.nd birth rate across the periods. Similar population downturn has been noted in Eastern European countries and in the Russian Federation-l. The decrease in live birth rate in Estonia was steeper during the first half of the 1990s (1st period of observation) but the decline in fertility has slowed down since 1993. These observations conflict with the existing concepts of poverty giving impetus to rapid population growth-an event observed in several regions of the world 22.23 , It seems, that in the countries with transitional economy, the rate of live birth might be considered as a marker of social (dis}integration instead. Parental ability and willingness to invest in a child should be considered, and Estonia is a country with long-established proximity of Ida-Virumaa, the county with the highest syphilis levels (Figure 1) , to St Petersburg (Russian Federation)-an area with extremely high SID rates (234/100,000 population)29-could be considered as an important confounding factor for the correlation with ethnic origin. According to a recent study in Estonia, sexual behaviour associated with travelling might contribute to STO rates, thus determining the STO occurrence pattems-", .
. .. As a typical ecological study relying on national trend analyses this study lacks information on individual behaviour. Our empirical testing is limited to trends and simple correlations at county level to confirm the expectations expressed by the initial hypothesis. Only aggregated county-level data were used, while relevant data on sexual behaviour and alcohol/substance abuse remained unavailable. Nevertheless, the unique social and political situation along with radical changes in the community during a very short period allows us to look for the community-level indicators to correlate them with the syphilis incidence rate, which varied considerably in space and time, resulting in the social pattern of the disease. The correlation between syphilis rate and community level factors emphasize the importance of establi shing close connections between health care sector and other co.mmu.nity~esources to prevent sexually transmitted infections.
.. .. Analysis of mass data at the individual level of organization does not always lead to understand-109 of transmission and diseases in the social context't'. A~dres?ing both individual and society levels ?f epidemic allows us to design coherent strategIes of public health interventions. The need for effective measures in STO control becomes even more clear in the light of the advent of an HIV/ AIDS epidemic in Estonia.
.:
traditions of legalized voluntary abortion. lthough social security and means of private lIlvestments are generally absent, children are not considered as the only vital source of labour or probable support for old age. Thus we believe that community level factors influence the incidence of diseases and these factors may predetermine reproductive events in the society.
Although syphilis incidence rate was not correlated with unemployment rate, we do provide Support that change in unemployment rate was correlated with the change in syphilis incidence rate. Unemployment, virtually non-existent dU~ing the years of Soviet regime, was introduced into Estonia within the past decade. The sectors of economy that have continuously deteriorated after the restoration of independence in Estonia are those sectors which depend on import of raw material from, and export of products into the Russian Federation-", Socioeconomic factors are thẽ ost powerful determinants of health status-", and income differentials (rather than income level) predict health status better25. It is possible that · deepening problems with unemployment lead to Worse health outcome.
Although at the national level th~proportio~of urban population and non-ethnic po~ulahon (Table 1 ) remained relatively stable dunng the period of observation, we found significant correlations between these factors and their changes, if compared with the syphilis rates at the county level of analysis (Tables 2, 3 ). Urban residence has beeã Ssociated with high syphilis rates 6 , although It may also be a surveillance artefact-bet~er a~cess to medical care in urban areas 26 results 10 higher rates of appropriate diagnosis and repo~ting of Syphilis. Statistically significant correlation~e. tween the actual syphilis rate and the proportion of urban population was found, but the ch~nge of urban population was not correlated~Ith t~e change of syphilis rate during that l?enod. ThIS might suggest that inside the urban residence areas other factors such as an internal migration that is not properly reflected in county level statistics play important role in influencing syphilis rate. It has been previously shown that internal migration had mostly occurred in non -registered changes of residence in 15-34 year-old males and 15-29 yearold females-" -the age groups most vulnerable to STO related problems. Syphilis rate was positively associated with the proportion of non-Estonians in the population. The ethnic origin per se cannot be considered a biological risk factor for STO, and the occurrence of high syphilis incidence rate in the county with the largest proportion of non-Estonian Population (Ida-Virumaa county), apparently reflects the effects of other socioeconomic and demographic factors (unemployment, geographical location). Considerable territorial d ifferences in health status related to inequalities in the society have been described also in Lithuania and in other post-communist countrles-", The geographical
